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ABSTRACT 
Infrastructure development in Indonesia creates massive impacts on the economy. The Light Rail 
Transit (LRT) of the greater Jakarta (Jabodebek) project has an estimated cost of more than 29 
trillion rupiahs due to land acquisition and route planning. The urban transit development may 
impact to the price of property including residential, commercial and offices along the route. This 
research aims to determine variables affecting the price elasticity of property and the correlation 
to station proximity. Data mining through web scrapping was used to assess the degree of 
correlation between price elasticity and station location. The result shows that approximately 13% 
of commercial property was spread over a distance of 1 km from the LRT station. The closer a 
property to transit station, the more likely a price will be twice as cheap compared to those further 
away. The findings also show variables that highly contribute to property prices, including 
schools and hospitals, linked to proximity  of some  transit stations located in city center of Jakarta 
and building density. 
 
Keywords: Commercial property; Data mining; Land value capture; LRT; Transit-oriented 
development 
 
1. INTRODUCTION 
Various types of infrastructure are included in the government’s long-term projects to create 
investments and equitable development in Indonesia, increasing demand on the state budget. 
Infrastructure development recently intensified by the government has been in the rail-based 
public transportation sector (Berawi et al., 2018a; Rahman et al., 2018). The existing modes of 
rail transportation in Indonesia are still quite limited, so to expand the network, Mass Rapid 
Transit (MRT) and Light Rail Transit (LRT) systems have been designed. This paper discusses 
the LRT project and its construction phases, which have required a total of 29.9 trillion rupiahs 
originating from the state budget and PT Adhi Karya, an infrastructure development company. 
Presently, phase A of the construction process is being carried out by Adhi Karya and is expected 
to be completed in the middle of 2019. In this first phase, the project financing is fully provided 
by the government. Primary and secondary data are taken to calculate the effects of development 
on property values around the available stations along the route. This calculation is intended to 
determine how much the construction of LRT infrastructure influences property price increases 
in the catchment area, thereby creating valuable insights for the government. 
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Value capture is considered in the affected areas by constructing an LRT station as part of the 
project, and estimating resultant property values. 
Land value capture is a public financing technique that captures a fraction of price increases from 
new public investments and taxes on property or required contributions for repairs. Several cities 
in the world have used Transit Oriented Development (TOD) to formulate policies and strategies 
for urban development (Suzuki et al., 2015; Berawi et al., 2019). To carry out value capture, 
several implementation methods are used, such as property-based developments and others 
relying on taxes or fees charged on property affected by  TOD (Zhang & Xu, 2017; Cordera et 
al., 2019). Property values are affected by infrastructure development, especially rail and its 
characteristics including physical attributes, location, and environment. The impacts from rail 
infrastructure are diverse and range from insignificant and negative influences to significant and 
positive attributes (Debrezion et al., 2007; Fahirah 2010). Railway investment is expected to 
support more compact urban structures and, therefore, serves planning purposes (Fejarang 1993; 
Mu & de Jong, 2012). 
Physical attributes are among the most influential factors in increasing property values and 
include factors that directly affect land values. Generally, the physical attributes that affect 
property prices are divided into four categories: accommodation, materials used, age, and 
structural conditions (Goldberg, 1981; Zhang & Xu, 2017). Accommodation further affects the 
value of land prices due to variations in land uses. Based on various studies conducted, therefore, 
the number of rooms positively and significantly affects property prices, and prices rise with an 
increasing number of rooms (Listiyarko & Ennoch, 2014). 
According to Fejarang (1993), property prices are strongly influenced by the characteristics of 
attractive locations. In other cases, the Central Business District (CBD), which is the center of 
many urban activities, is also considered to be an attractive quality capable of increasing property 
prices (Berawi et al., 2018b; Malaitham et al., 2018). Environmental attributes also affect the 
quality of life of the people utilizing property. However, the quality of life usually depends on 
the level of comfort of the persons inside and is measured based on land used for commercial or 
residential purposes with varying results (Medda, 2012). 
Several studies have shown that the facilities around properties impact the growth of property 
values. Zhang and Xu (2017) carried out research in Wuhan, China with data collected in 2015 
on two MRT corridor lines, 1,604 houses, 678 commercial units, and 844 office units. By taking 
such variables, this research considers commercial roadsides, streets, shopping malls, and 
different areas. The research will also take into account three types of property based on its 
proximity location. However, the catchment area for commercial property was only cover 300 m 
from transit station (Haider & Miller, 2000). 
 
2. METHODS 
This research consisted of a case study on LRT Jabodebek in the South Jakarta area. A similar 
study was previously carried out using data samples from a population, bidding property prices, 
and data mining approach using the Web Scrapping application. In this research, property prices 
were obtained from Lamudi.co.id, a large property sales website in Indonesia, and was used to 
determine other variables that influenced property prices through statistical analytics. After 
determining which variables significantly affect property, the hedonic price modeling equation 
was used to predict property prices. Consequently, further calculations had to be carried out to 
determine how much LRT development influenced property values using the hedonic price 
modeling method and the property characteristics. For the hedonic price modeling, this research 
adopts similar variables and method from TOD Wuhan, China with some adjustment taking the 
context of Jakarta, Indonesia as the case study.  
1152 Land Value Capture Modeling in Commercial and Office Areas using a Big Data Approach 
 
The sample of property data for this paper came from three sources: property sales websites, 
statistics Indonesia, and Google Maps. After mining data for commercial and office property, 
sample properties were identified using Geographic Information Systems (GIS) maps for those 
located within a distance of 1 km from stations. This research involved seven LRT stations: 
Dukuh Atas, Rasuna Said, Karet Kuningan, Kuningan, Cawang, Cikoko Station, and Ciliwung. 
Identification of properties resulted in more than 900 properties that were then reduced to 114 
properties. The other variables that may have affected property prices were collected from 
statistics Indonesia with school, hospital, CBD, and university locations plotted on the GIS and 
the distance of a property to transit station calculated. After extraction, the analyzed data were 
processed using GIS, which helped map properties located 1 km from LRT stations in South 
Jakarta. 
 
Figure 1 Locations of properties along the LRT line 
 
Figure 1 displays property locations 1 km from the station based on the requirements of the 
transit-oriented development concept, which calls for filtering properties in the catchment area 
based on the distance measured to the station. In this research, SPSS, a statistical analysis tool 
was used to predict the significance of relationships between dependent and independent 
variables. In addition, property prices were predicted using the following hedonic modeling 
equation:  
 
 Y = 𝛼 +  𝛽1. 𝑥1 + 𝛽2. 𝑥2 +  𝛽3. 𝑥3 +  𝛽4. 𝑥4 + ⋯ + e (1) 
 
where Y is the dependent variable (property prices), 𝛽  is the regression coefficient, x is the 
independent variables, and e is the error value (5%). Using this equation, property prices were 
easily predicted based on variables with significant effects and were included in the equation 
through a stepwise regression. 
 
3. RESULTS AND DISCUSSION  
This research investigated the correlation of research variables to property prices. In addition, the 
correlation coefficients and significance were used to define variables that affected property 
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prices. Authors cited above found different variables were affected but still explain the price of 
property transactions is a function of design, structure, location, accessibility, and environmental 
variables. 
It was found that not all the variables highly correlated to property prices. For instance, in Wuhan, 
China, there are five variables that highly impacted to the property prices namely the distance 
from the main road, transport hub, branch hub, impact zone, and CBD. The prices tend to increase 
the closer to a station showing a positive correlation. This trend reverses the further away it is. 
 
Table 1 Significant variables in Wuhan, China 
Variables Correlation 
Non-
Significant 
Correlation 
Distance from main road +  
Transport hub +  
Branch hub +  
Impact zone +  
Central Bussiness District +  
Open space -  
Hospital -  
Floor -  
Sales in 2015 +  
School  * 
Mix with office  * 
Second hand  * 
Distance from City centre  * 
Source: Haider & Miller, 2000 
 
Two characteristics of the hedonic price modeling is positive impacts on property prices. 
Furthermore, the study shows results for commercial property indicating that the percentage of 
commercial properties in one area had significant correlations, while residential areas experience 
the oppposite effect.  
Our analysis found property prices had a wide variance. The price per square meter started at 17 
million rupiah, while the highest was 138 million, with an average of 53 million. After analysing 
results using GIS, SPSS was used to process data and generated the results on the correlations 
between property prices and characteristics shown in Table 2.  
 
Table 2 Correlations between property prices and characteristics 
 
Ln 
Price 
Ln Distance Ln Space Ln Size 
Ln Price 
Pearson 
Correlation 
1 -0.091 -0.046 .951** 
Sig. (2-
tailed) 
 0.380 0.659 0.000 
N 95 95 95 95 
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The above table shows that building size was highly correlated to the price elasticity. This can be 
seen from positive figure of peason correlation near 1 and the significance of a two-tailed test 
less than 0.05 (i.e. 95% confidence limit). Furthermore, this research found the test of prices’ 
correlations with the location variable based on proximity to each station. The details of the 
analysis are shown in Table 3.  
 
Table 3 Correlations between property prices and location 
  
Ln 
Price 
Karet 
Kuningan 
Dukuh 
Atas 
Rasuna 
Said 
Cawang Kuningan Cikoko Ciliwung 
Ln 
Price 
Pearson 
Correlation 
1 0.026 .212* -.216* -.202* 0.135 -0.008 0.113 
Sig. (2-
tailed) 
 0.805 0.039 0.035 0.049 0.191 0.936 0.276 
N 95 95 95 95 95 95 95 95 
 
These results show that some transit locations were highly affected the property prices including 
Dukuh Atas, Rasuna Said, and Cawang stations. Properties prices around Dukun Atas station 
tend to increase when the transit station operated, shown by positive pearson correlation and less 
than 0.05 of significance two-tailed. Although the significance of two-tailed tests for both stations 
(Cawang and Rasuna Said) was less than 0.05, the score of pearson correlation shows a negative 
correlation. This means, properties around Cawang and Rasuna Said stations tend to became 
lower despite of transit station operation. 
 
Table 4 Correlations between property prices and environmental factors 
  Ln Price School Higher education Hospital CBD 
Ln Price 
Pearson Correlation 1 -.212* -0.044 -.212* 0.048 
Sig. (2-tailed)  0.039 0.675 0.039 0.646 
N 95 95 95 95 95 
 
This research included higher education as part of the analysis as higher-education students are a 
larger population compared to school students, and they will most likely use transit stations for 
their mobility. The test found that schools and hospitals significantly affect the prices of 
commercial and office property evidenced by the significance of a two-tailed test yielding a p-
value that is less than 0.05. This means that with schools and hospitals near the transit station, 
property prices tend to fall.  
 
4. CONCLUSION 
Property characteristics have varied impacts on property prices. Based on the benchmarking 
process taking into account similar TOD project in Wuhan, China, several variables had 
significant impacts on property prices including the CBD, main road, and schools. However, 
TOD in Bangkok, Thailand, indicated that distance from public transportation had no significant 
impacts on property prices and was replaced by job access, density of  commercial properties, 
distance from main roads, distance from the station, time to the CBD, and percentage of vacant 
building-space. TOD in Rome shows similar result to Wuhan where the location had more 
Berawi et al. 1155 
positive impacts on property prices than access to transportation, while building-age had negative 
impacts.  
This indicates that property prices depend on the location of TOD and variables included on the 
hedonic price modeling should be adjusted based on the context of case study. This research has 
identified significant property characteristics based on case studies in Jakarta, Indonesia. High-
density property and proximity a station of Dukuh Atas were positively correlated to property 
prices.  
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